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(54) Image forming apparatus and image forming system 



(57) An image forming apparatus comprises an 
identification code assignment section (7) for assigning 
an identification code for each page unit or print job unit 
of print images, a printing section (5) for printing the 
print image and its corresponding identification code 
(10a) on a recording medium, a storage section (4) for 
storing the print images and their corresponding identi- 
fication codes (10a), and an identification code read 



section (8) for reading the identification code printed on 
the recording medium. A previously printed Image iden- 
tified by said identification code read section (8) may be 
called up from said storage section (4) and subse- 
quently printed on a recording medium In said printing 
section (5). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to an image forming appara- 
tus, typified by printers, for receiving image data, which 
is printable data including characters, figures, symbols, 
lines or the like, from external machines, converting the 
received image data into a print image, and printing the 
image. 

This invention relates to an image forming system 
comprising: an external machine, typified by personal 
computers, for preparing image data; and an image 
forming unit, typified by printers, for receiving image 
data from and the external machine, converting the 
received image data into a print image, and printing the 
image. 

This invention relates to an image forming system 

comprising: an information processing unit, typified by a 
personal computer, for preparing image data; an image 
forming unit, typified by a printer, for receiving image 
data from the information processing unit, converting 
the received image data into a print image and printing 
the image; and a terminal adapter unit for executing 
speed conversion and protocol conversion and conduct- 
ing wireless or wire data communication with external 
machines. 

2. Conventional Art 

Upon reception of image data from an external 
machine such as a personal computer or a host compu- 
ter, a printer of a conventional image forming unit forms 
a print image based on the received image data and 
prints as many copies as instructed from the external 
machine, etc. 

Figure 26 is a schematic block diagram to show a 
conventional image forming unit. An image forming unit 
21 comprises an l/F section 22 for receiving image data 
from an external system, a data conversion section 23 
for converting the image data received on the l/F section 
into print data, a storage section 24 for storing programs 
required for controlling the image forming unit 21, font 
data required for the data conversion section 23, and 
the like, a printing section 25 for printing the data from 
the data conversion section 23, and a control section 26 
for controlling these sections. 

However, after printing, the conventional image 
forming unit erases all data involved in the printing. 
Thus, to provide the same image, the print command 
must be again issued from the information processing 
unit. If the image data is not stored in a floppy disk, a 
hard disk, or the like, the printed paper must be copied 
by a copy machine. Alternatively, to make the best use 
of a high resolution, the print data must be again cre- 
ated from the beginning at the information processing 



unit. 

SUMMARY OF THE INVENTION 

5 In view of the above problems, it is an object of the 

present invention to provide a image forming apparatus 
which capable of repeatedly printing the same image 
with the same resolution in a short period of time. 

According to the present invention, an image form- 

10 ing apparatus for printing external-image data, com- 
prises an identification code assignment section for 
assigning an identification code for each page unit or 
print job unit of print images, a printing section for print- 
ing the print image and its corresponding identification 

15 code on a recording medium, a storage section for stor- 
ing the print images and their corresponding identifica- 
tion codes, and an identification code read section for 
reading the identification code printed on the recording 
medium. In the image forming apparatus, the print 

20 image corresponding to the identification code read 
through said identification code read section is taken 
out from said storage section and the print image or the 
print image and the identification code are printed on a 
recording medium in said printing section. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

30 Figure 1 is a schematic block diagram to show an 
image forming apparatus according to the inven- 
tion; 

Figure 2 is a perspective view to show printer 
according to a first embodiment of the image form- 

35 ing apparatus of the invention; 

Figure 3 is a block diagram to show a general con- 
figuration of the printer shown in Figure 2; 
Figure 4 is a perspective view of printer according 
to a second embodiment to show the image forming 

40 apparatus of the invention ; 

Figure 5 is a perspective view to show printer 
according to a third embodiment of the image form- 
ing apparatus of the invention; 
Figure 6 is a perspective view to show printer 

45 according to a fourth embodiment of the image 
forming apparatus of the invention; 
Figure 7 is a block diagram to show a general con- 
figuration of the printer shown in Figure 6; 
Figure 8 is a perspective view to show printer 

50 according to a fifth embodiment of the image form- 
ing apparatus of the invention; 
Figure 9 is a perspective view to show printer 
according to a sixth embodiment of the image form- 
ing apparatus of the invention; 

55 Figure 10 is a perspective view to show printer 
according to a seventh embodiment of the image 
forming apparatus of the invention; 
Figure 1 1 is a block diagram to show a general con- 
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figuration of the printer shown in Figure 10; 

Figure 12 is a perspective view to show printer 

according to an eighth embodiment of the image 

forming apparatus of the invention; 

Figure 1 3 is a schematic block diagram to show an s 

image forming apparatus of the invention; 

Figure 1 4A is a schematic perspective view to show 

the image forming apparatus according to a ninth 

embodiment of the invention; 

Figure 1 4B is a schematic perspective view to show io 
an external operation unit according to a tenth 
embodiment of the invention; 
Figure 1 5 is a schematic block diagram to show an 
image forming apparatus according to an eleventh 
embodiment of the invention; is 
Figure 1 6 is a schematic block diagram to show an 
image forming apparatus according to a twelfth 
embodiment of the invention; 
Figure 1 7 is a schematic block diagram to show an 
image forming system according to a thirteenth 20 
embodiment of the invention; 
Figure 1 8 is a schematic block diagram to show an 
image forming system according to a fourteenth 
embodiment of the invention; 

Figure 1 9 is a schematic block diagram to show an 25 
image forming apparatus according to a fifteerrth 
embodiment of the invention; 
Figure 20 is a schematic block diagram to show an 
image forming system of the invention; 
Figure 21 is a schematic block diagram to show an 30 
image forming apparatus according to a sixteenth 
embodiment of the invention; 
Figure 22 is a schematic block diagram to show an 
image forming apparatus according to a seven- 
teenth embodiment of the invention; 35 
Figure 23 is a schematic block diagram to show an 
image forming apparatus according to an eight- 
eenth embodiment of the invention; 
Figure 24 is a schematic block diagram to show an 
image forming apparatus according to a nineteenth 40 
embodiment of the invention; 
Figure 25 is a schematic perspective view to show 
the image forming apparatus of the invention; and 
Figure 26 is a schematic block diagram to show a 
conventional image forming unit. 45 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

Referring now to the accompanying drawings, pre- so 
ferred embodiments of the invention will be described. 

First Embodiment 

Figure 1 is a schematic block diagram to show an ss 
image forming apparatus according to the invention. An 
image forming apparatus 1 comprises an l/F section 2, 
a data conversion section 3, a storage section 4, a print- 



ing section 5, a control section 6, an identification code 
assignment section 7, and an identification code read 
section 8. 

The l/F section 2 is connected to a computer or the 
like, via a cable to receive image data to be printed from 
the computer. 

The data conversion section 3 converts the image 
data received at the l/F section 2 into data that can be 
printed in the printing section 5. 

The identification code assignment section 7 
assigns an identification code in relation with a print 
image for each page or each print job unit (namely file 
unit). The information contained in the identification 
code may be the serial number of the image forming 
apparatus 1 , the serial number of the document, a pass- 
word, etc. These information pieces may be com- 
pressed, encoded, and assigned as a bar code, for 
example. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 
apparatus 1 , font data required for the data conversion 
section 3, print images printed in the printing section 5, 
and identification codes in a one-to-one correspond- 
ence with print images for each page unit or print job 
unit, assigned by the identification code assignment 
section 7. 

The printing section 5 prints the data provided by 
the data conversion section 3 on a recording medium, 
and also prints the identification code assigned by the 
identification code assignment section 7 on the record- 
ing medium at the same time. 

The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 

The identification code read section 8 reads the 
identification code printed on a recording medium; it 
may be a bar-code reader if the identification code is 
indicated like a bar code. 

According to the invention, a print image and an 
identification code are printed-on a recording medium 
and at the same time, and they are also stored in the 
storage section 4. Thus, if it becomes necessary to 
again print, the identification code printed on the record- 
ing medium is simply read through the identification 
code read section 8, whereby the print image can be 
taken out from the storage section 4 and can be printed 
any number of times. 

Specifically the identification code may be printed 
as following manners: (Which print manner is adopted 
may be previously specified or the image forming appa- 
ratus may be provided with selection means for select- 
ing any one of the print methods or a combination 
thereof.) 

(1) Identification codes are printed on all pages of a 
recording medium to be printed. 

Then, only pages to be printed can be printed 
promptly 

(2) Identification code is printed only on the first 
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page of a recording medium to be printed. 

Then, the Identrfication code is not printed on 
the second page or the later pages. In case of the 
identification code is assigned for each print job 
units, the second and later pages become unnec- 
essary inevitably. 

(3) Identification code is printed on the next page to 
the last page of a recording medium to be printed. 
That is, in case of 2-page printing, the identification 
code is printed on the third page. 

Then, the identification code is not printed on 
the recording medium on which a print image is 
printed. 

(4) Identification code is printed on the back face of 
a recording medium to be printed. 

Then, the identrfication code is not printed on 
the front face of the print medium. 

(5) In case of the identification code being read 
through the identification code read section 8 for 
printing, only print images is printed on a recording 
medium. 

Then, it is determined that the print with the 
identification code is the original and that the print 
with no identification code is a duplicate made by 
reading the identification code through the identifi- 
cation code read section 8. 

(6) In case of the identification code being read 
through the identification code read section 8 for 
printing, both of a print image and identification 
code are printed on a recording medium. 

Then, every recording medium of print can be read 
through the identification code read section 8. 

If the image forming apparatus of the invention is 
provided with network control means capable of also 
accessing other external machines and read and output 
means capable of reading and outputting print images 
of other units, documents of other image forming appa- 
ratus can also be drawn out and print images can be 
shared because the serial number of each image form- 
ing apparatus is contained in the identification code. If at 
least the serial number is printed in an alphanumeric 
character string, etc., and the correspondence between 
the alphanumeric strings as the serial numbers and the 
image forming apparatus is indicated, which image 
forming apparatus the print document is printed at is 
known and if the identification code is read through the 
identrfication code read section 8 of the image forming 
apparatus, the document can be printed promptly 

If the image forming apparatus is connected to a 
host computer, etc., and is provided with means that 
can respond to search, retrieval, and output instructions 
from the host computer, etc., the host computer can 
manage files and list the stored print image contents. 

If the image forming apparatus is provided with 
means that can respond to setting of copy protect from 
the host computer, etc., the security of print images can 
be maintained. 



Further, a specific configuration of the image form- 
ing apparatus which prints bar codes as identification 
codes will be discussed. 

Figures 2 and 3 are reference drawings to explain a 

5 printer according to a first embodiment of the image 
forming apparatus of the invention. 

Figure 2 is a perspective view of a printer 1. The 
printer 1 comprises the main components of an l/F sec- 
tion (interface section) 2, a data conversion section 3, a 

10 storage section 4, a printing section 5, a control section 
6, an identification code assignment section 7, and an 
identification code read section 8, as shown in Figure 3. 

The identification code read section 8 is a section 
for reading an identification code printed on recording 

15 paper 10; it may be made of a bar-code reader if the 
identification code is a code like a bar code 10a. In the 
first embodiment, such a bar-code reader is placed fac- 
ing the inside of a slit 1a made in a part of the outside of 
the printer 1 , as shown in Figure 2. The recording paper 

20 10 is passed through the slit la, whereby the bar-code 
reader can read the bar code 1 0a printed on the record- 
ing paper 10. 

By the way, the bar-code reader is a sensor for exe- 
cuting photoelectric conversion of the bar code 1 0a and 

25 reading the conversion result. On general photoelectric 
conversion principles of such a bar-code reader, a bar 
code is irradiated with laser light, infrared light, etc., and 
the sensor reads the reflected light from the bar code, 
@(ecutes photoelectric conversion, and determines the 

30 bar code contents electrically. 

The following read systems using such photoelec- 
tric conversion are available: 

(a) Optical scanning system 

35 

A system for scanning a narrowed light source over 
a bar code and reading the reflected light from the bar 
code by a sensor. It includes laser scanning, flying spot, 
etc., for example. 

40 

(b) Self-scanning sensor system 

A system using a self-scanning sensor having a 
large number of pixels to read bar codes. It includes 
45 CCDs, a photodiode array, etc., for example. 

(c) Mechanical scanning system 

A system for moving a carriage on which a light 
50 source and a photo sensor are mounted, thereby read- 
ing bar codes. 

For example, the following are actually used as the 
read systems: 

55 (1) Flatbed scanner 

(2) Original bed move scanner 

(3) Drum scanner 

(4) Bar code move scanner 
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(5) Camera scanner 

(6) Manual scanner 

The system for moving the bar code 1 0a (recording 
paper 10), irradiating the bar code 10a with laser light, 
etc., and reading the reflected light from the bar code, 
the camera system using CCDs, etc., to read the whole 
bar code 10a in batch, etc., can be used as the bar-code 
reader in the first embodiment; any of the above-men- 
tioned systems may be used as the read system and in 
this point, the same also applies to the following embod- 
iments. 

The printer 1 according to the first embodiment can 
print any number of times simply by passing the record- 
ing paper 10 through the slit 1a, thus can print not via an 
external machine; printing is enabled in a short time and 
the operability of the printer 1 can be improved remark- 
ably. 

Second Embodiment 

Figure 4 is an illustration to show a printer 11 
according to a second embodiment of the invention. 
The second embodiment differs from the first embodi- 
ment in that a bar-code reader (identification code read 
section 8) is disposed in a part of a feed passage of 
recording paper 10 fed from a manual paper feed sec- 
tion 1 la in the second embodiment. 

In the printer 1 1 , the recording paper 10 is fed into 
the manual paper feed section 11a, whereby the bar- 
code reader reads a bar code 10a and the print image 
corresponding to the read bar code can be taken out 
from a storage section 4 and again printed. 

According to the second embodiment of the config- 
uration, printing is enabled not via an external machine, 
thus the printer 1 1 can print in a short time and the oper- 
ability of the printer 1 1 can be improved remarkably. 

In the second embodiment, the system for moving 
the bar code 1 0a. irradiating the bar code 1 0a with laser 
light, etc., and reading the reflected light from the bar 
code, the camera system using CCDs, etc., or the like 
can be used as the bar-code reader as in the first 
embodiment; any other read system may be used as 
described above if it can be applied. 

Third Embodiment 

Figure 5 is an illustration to show a printer 12 
according to a third embodiment of the invention. In the 
third embodiment, a bar-code reader 12a (identification 
code read section 8) is disposed in a part of the outside 
of the printer 12 and a bar code 10a of recording paper 
10 is made to approach so as to cover the bar-code 
reader 12a, whereby the bar-code reader 12a reads the 
bar code 10a and the print image corresponding to the 
bar code 10a can be again printed. 

According to the third embodiment of the configura- 
tion, printing is enabled not via an external machine, 



thus the printer 12 can print in a short time and the oper- 
ability of the printer 12 can be improved remarkably 

In the third embodiment, the camera system can be 
used as the bar-code reader 12a; any other read sys- 
5 tem may be used as described above if it can be 
applied. 

Fourth Embodiment 

10 Figures 6 and 7 are drawings to show a printer 13 
according to a fourth embodiment of the invention. In 
the first to third embodiments, the identification code 
read section 8 is integral with the printer 1, 11, 12. In 
contrast, in the fourth embodiment, a bar-code reader 
15 25 (identification code read section 8) is separately dis- 
posed on the outside of the printer 13, is connected to 
the printer 13 via wiring 26, and is formed with a slit 25a 
through which recording paper 10 on which a bar code 
10a to be read is printed is passed. 
20 According to the fourth embodiment of the configu- 
ration, printing is enabled hot via an external machine, 
thus the printer 1 3 can print in a short time and the oper- 
ability of the printer 13 can be improved remarkably 
In the fourth embodiment, the system for moving 
25 the bar coded 1 0a or the camera system can be used as 
the bar-code reader 25; any other read system may be 
used as described above if it can be applied. 

Fifth Embodiment 

30 

Figure 8 is an illustration to show a printer 14 
according to a fifth embodiment of the invention. In the 
fifth embodiment, a pen holder (pen member) 28 pro- 
vided at a tip with a bar-code reader 28a (identification 
35 code read section 8) is connected to the printer 14 via 
wiring 26. 

According to the fifth embodiment, the pen holder 
28 containing the bar-code reader 28a is slid on a bar 
code 10a of recording paper 10 in a direction perpendic- 
40 ular to the line of the bar code 10a, whereby the bar 
code 10a can be read from end to end in order and the 
print image corresponding to the bar code 10a can be 
printed again. 

Thus, according to the fifth embodiment, printing is 
45 enabled not via an external machine, so that the printer 
14 can print in a short time and the operability of the 
printer 14 can be improved remarkably 

In the fifth embodiment, a manual scanning system 
(manual scanner) for the user to hold the pen holder 28 
50 and scan over the bar code 10a by the bar code reader 
28a is used; any other read system may be used as 
described above if it can be applied. 

Sixth Embodiment 

55 

Figure 9 is an illustration to show a printer 15 
according to a sixth embodiment of the invention. In the 
sixth embodiment, a bar-code reader 30 (identification 
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code read section 8) is connected to the printer 15 via 
wiring 26. According to the sixth embodiment, the bar- 
code reader 30 is slid on a bar code 10a of recording 
paper 10 in the length direction of the line of the bar 
code 10a, whereby the bar code 10a can be read in 
batch and the print image corresponding to the bar code 
10a can be printed again. 

Thus, according to the sixth embodiment, printing is 
enabled not via an external machine, so that the printer 

15 can print in a short time and the operability of the 
printer 15 can be improved remarkably. 

In the sixth embodiment, a system for scanning 
infrared light, etc., over the bar code 10a or the camera 
system can be used as the bar-code reader 30; any 
other read system may be used as described above if it 
can be applied. 

Seventh Embodiment 

Figures 10 and 11 are drawings to show a printer 

16 according to a seventh embodiment of the invention. 
A bar-code reader 32 used with the printer 16 has a slit 
32a through which recording paper 10 is passed to read 
a bar code 1 0a, but is not connected to the printer 1 6 via 
wiring 26, etc.,; a read signal of the bar code 10a is 
input to the printer 1 6 via an internal antenna 34, etc., of 
the printer 16 as a radio signal. 

According to the seventh embodiment of the config- 
uration, printing is enabled not via an external machine, 
thus the printer 16 can print in a short time and the oper- 
ability of the printer 16 can be improved remarkably. 

In the seventh embodiment, the system for moving 
the bar code 10a or the camera system can be used as 
the bar-code reader 30; any other read system may be 
used as described above if it can be applied. 

Eighth Embodiment 

Figure 12 is an illustration to show a printer 17 
according to an eighth embodiment of the invention. 
The eighth embodiment differs from the seventh 
embodiment in that an external receiver 36 connected 
to the printer 17 via wiring 26 receives a radio signal 
from a bar-code reader 32 in the eighth embodiment; 
whereas, the signal of the bar code 10a is input via the 
internal antenna 34, etc., of the printer 16 as a radio sig- 
nal from the bar-code reader 32 in the seventh embodi- 
ment. 

In the embodiments, the recording paper 10, 
namely, paper is used as a flexible sheet material. How- 
ever, any sheet material other than paper, such as a 
plastic sheet material, can also be used if it is a flexible 
and sturdy material like a sheet. 

Ninth Embodiment 

Referring now to the accompanying drawings, ninth 
embodiment of the Invention will be described. 



Figure 13 is a schematic block diagram to show an 
image forming apparatus according to a ninth embodi- 
ment of the invention. The image forming apparatus 
comprises a main unit 1 and an external operation unit 

5 10. The main unit 1 is provided with an l/F section 2, a 
data conversion section 3, a first storage section 4, a 
printing section 5, a control section 6, an identification 
code assignment section 7, and a first transmis- 
sion/reception section 8. The external operation unit 10 

10 is provided with a second transmission/reception sec- 
tion 11, a second storage section 12, a display section 
13, an input section 14, and a control section 15. 

The l/F section 2 is a section being connected to a 
computer, etc., via a cable for receiving image data to 

15 be printed from the computer, etc. 

The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 

20 section for assigning an identification code in relation 
with a print image for each page unit or print job unit 
(namely, file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 

25 information pieces may be assigned in an alphanumeric 
character string, etc. 

The first storage section 4 is a section for storing 
programs required for controlling the entire main unit 1, 
font, etc., required for the data conversion section 3, 

30 print images printed in the printing section 5, and identi- 
fication codes corresponding to the print images, 
assigned by the identification code assignment section 
7. 

The printing section 5 is a section for printing the 
35 data provided by the data conversion section 3 and the 
identification code assigned by the identification code 
assignment section 7 on a recording medium at the 
same time. 

The control section 6 is a section for controlling the 
40 entire main unit 1 . 

The first transmission/reception section 8 and the 
second transmission/reception section 1 1 are sections 
that can transmit and receive data such as identification 
codes to and from each other by a wireless communica- 
45 tion method of infrared rays, radio wave, etc. 

The second storage section 12 is a section for stor- 
ing programs required for controlling the entire external 
operation unit 10 and data such as identification codes 
received at the second transmission/reception section 

50 11. 

The display section 13 is a section for displaying 
characters and digits; it can display identification codes. 

The input section 14 is a section for entering identi- 
fication codes; it may be made up of ten keys, character 
55 entry enabling keys, an enter button, etc., as shown in 
Figure 14 A. 

According to the invention, a print image and an 
identification code are printed on a recording medium 
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and at the same time, are stored in the first storage sec- 
tion 4. Thus, if it becomes necessary to again print, the 
identification code printed on the recording medium is 
simply entered through the input section 8 or the identi- 
fication code stored in the second storage section 1 2 is 
simply displayed on the display section 13 and then an 
input command is given (in the embodiment, the enter 
button is pressed), whereby the print image can be 
taken out from the first storage section 4 via the second 
reception/transmission section 1 1 and the first recep- 
tion/transmission section 8; it can be printed any 
number of times. 

Figure 14A is a schematic perspective view of the 
main unit 1. The main unit 1 has an operation panel 21, 
a display section 22, a tray 23 as a cassette paper feed 
section, a cassette 24, and a recording medium dis- 
charge section 25 on appearance. Further, it comprises 
the first transmission/reception section 8 on the front. 

Specifically, the identification code may be printed 
as follows: (Which print method is adopted may be pre- 
viously specified or the main unit or the external opera- 
tion unit may be provided with selection means for 
selecting any one of the print methods or a combination 
thereof.) 

(1) Identification codes are printed on all pages of a 
recording medium to be printed. 

Then, a command for printing only pages to be 
printed can be given promptly 

(2) Identification code is printed only on the first 
page of a recording medium to be printed. 

Then, the identification code is not printed on 
the second page or the later pages. In print job 
units, the second and later pages become unnec- 
essary inevitably 

(3) Identification code is printed on the next page to 
the last page of a recording medium to be printed. 
That is, in case of 2 -page printing, the identification 
code is printed on the third page. 

Then, the identification code is not printed at all 
on the recording medium on which a print image is 
printed. 

(4) Identification code is printed on the back face of 
a recording medium to be printed. 

Then, the identification code is not printed on 
the front face of the print medium. 

(5) To print according to a print command entered 
through the external operation unit 10, only print 
images are printed on a recording medium. 

Then, the print with the identification code is 
determined to be the original. 

(6) To print according to a print command entered 
through the external operation unit 10, a print image 
and identification code are printed on a recording 
medium. 

Then, a print command can be entered for every 
recording medium of print. 



If the image forming apparatus of the invention is 
provided with network control means capable of also 
accessing other external machines and read and output 
means capable of reading and outputting print images 

5 of other units, documents of other image forming appa- 
ratus can also be drawn out and print images can be 
shared because the serial number of each image form- 
ing apparatus is contained in the identification code. If 
the correspondence between the alphanumeric strings 

w as the serial numbers and the image forming apparatus 
is indicated, which image forming apparatus the docu- 
ment is printed at is known and if the identification code 
is entered on the external operation unit of the image 
forming apparatus, the document can be printed 

15 promptly If the image forming apparatus is connected to 
a host, etc., and is provided with means that can 
respond to retrieval, read, and output instructions from 
the host, etc., the host can manage files and list the 
stored print image contents. If the image forming appa- 

20 ratus is provided with means that can respond to setting 
of copy protect from the host, etc., the security of print 
images can be maintained. 

As another embodiment, related information to the 
print image corresponding to an identification code 

25 together with the identification code, such as a title or 
the document number, is transferred between a first 
transmission/reception section 8 and a second trans- 
mission/reception section 1 1 and is stored in a second 
storage section 12, then the identification code and the 

30 related information may be displayed on a display sec- 
tion 13. In doing so, rough information on the print 
image corresponding to the identification code can be 
known without seeing the recording medium and the 
time to printing can be reduced drastically. 

35 

Tenth Embodiment 

As tenth embodiment, the configuration as shown 
in Figure 14B is adopted and commands can be entered 
40 on an input section 14 of an external operation unit 10 
as with an operation panel 21 of a main unit 1 , whereby 
the operation of the main unit 1 can be specified in 
remote control. 

The tenth embodiment differs from the ninth 
45 embodiment in the following points: 

(1) The printing section 5 does not print identifica- 
tion code. 

(2) Identification code is not entered through the 
50 input section 14. 

Even in the configuration wherein identification 
code is not printed on recording media and is not 
entered through the input section 14, the identification 
55 code stored in the second storage section 12 can be 
displayed on the display section 13, so that similar 
effects to those of the invention can be produced. 
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Eleventh Embodiment 

Referring now to the accompanying drawings, the 
eleventh embodiment of the invention will be described. 

Figure 15 is a schematic block diagram to show an 
image forming apparatus of the invention. The image 
forming apparatus comprises a main unit 1 and an 
external operation unit 1 1 . The main unit 1 is provided 
with an l/F section 2, a data conversion section 3, a stor- 
age section 4, a printing section 5, a control section 6, 
an identification code assignment section 7, a card 
insertion section 8, and a reception section 9. The 
external operation unit 1 1 is provided with a display sec- 
tion 13, a selection section 14, a control section 16, a 
card insertion section 18, and a transmission section 
19. 

The l/F section 2 is a section being connected to an 
external machine (not shown) such as a computer via a 
cable or in a wireless manner for receiving image data 
to be printed from the external machine. 

The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 
section for assigning an identification code in relation 
with a print image for each page unit or print job unit 
(namely, file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
information pieces may be assigned in characters, dig- 
its, or symbols, or a combination thereof, etc. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire main unit 1, 
font, etc., required for the data conversion section 3, 
print images printed in the printing section 5, and identi- 
fication codes corresponding to the print images, 
assigned by the identification code assignment section 
7. 

The printing section 5 is a section for printing the 
data provided by the data conversion section 3 on a 
recording medium. 

The control section 6 is a section for controlling the 
entire main unit 1 . 

The card insertion section 8 is a slot into which a 
readable/writable card can be inserted; when a card is 
inserted into the card insertion section 8, the identifica- 
tion code assigned by the identification code assign- 
ment section 7 is written onto the card as data. The 
written identification codes may be stored until the card 
fills with data. 

The reception section 9 is a section for receiving 
transmission data of identification code, etc., in a wire- 
less manner from the transmission section 19 of the 
external operation unit 1 1 . 

The transmission section 19 is a section for trans- 
mitting data of identification code, etc., to the reception 
section 9 in a wireless manner. 

The display section 13 is a section for displaying 



characters, digits, or symbols or a combination thereof, 
etc.,; it can display identification codes. 

The selection section 1 4 is a section made up of ten 
keys, etc., and enabling the user to select one of the 

5 Identification codes displayed on the display section 13. 
The card insertion section 18 is a slot into which a 
card can be inserted; when a card inserted into the card 
insertion section 8 and having an identification code 
written is inserted into the card insertion section 18, the 

10 identification code written on the card is read and is dis- 
played on the display section 13. 

According to the invention, a print image and Its 
corresponding identification code are stored in the stor- 
age section 4 and at the same time, the identification 

15 code is written onto the card inserted into the card inser- 
tion section 8. Thus, if it becomes necessary to again 
print, the card is Inserted into the card insertion section 
18, the identification codes written on the card are dis- 
played on the display section 13, and the identification 

20 code of the print Image to be printed Is selected through 
the selection section 14, whereby the print image corre- 
sponding to the identification code can be taken out 
from the storage section 4 via the transmission section 
19 and the reception section 9; it can be printed any 

25 number of times. 

In the embodiment, an identification code is not 
printed on recording paper and is written onto a card. 
However, when a print Image is printed in the printing 
section 5, Its corresponding identification code may be 

30 printed with the print image. In doing so, if the recording 
paper is seen, which image data the identification code 
corresponds to is known; when the identification code is 
selected on the selection section 14, the selection time 
can be reduced drastically 

35 As another embodiment, at the same time as an 
identification code is written onto the card inserted into 
a card insertion section 8, related information to the 
print image corresponding to the identification code, 
such as a title, the document number, the document 

40 name, the data creation date, the creator (user name), 
or the file name of an external machine like a personal 
computer, is written onto the card and when the card is 
inserted into a card insertion section 18, the identifica- 
tion code and its relevant Information may be displayed 

45 together on a display section 13. In doing so, rough 
information on the print image corresponding to the 
identification code can be known without seeing the 
recording medium and when the Identification code is 
selected on a selection section 14, the time can be 

50 reduced drastically 

Twelfth Embodiment 

Further, the twelfth embodiment is characterized by 
55 the fact that an external operation unit 1 1 is integral with 
a card. That is, as shown in Figure 16, the external 
operation unit 1 1 is not provided with a card insertion 
section and Is integral with a card C, whereby time and 
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effort for inserting the card C into the external operation 
unit 1 1 after the card C is inserted into a main unit 1 can 
be saved. 

Thirteenth Embodiment 

Referring now to the accompanying drawings, the 
thirteenth embodiment is described. 

Figure 1 7 is a schematic block diagram to show an 
image forming system of the invention. The image form- 
ing system comprises an image forming apparatus 1 
and an external machine 10. The image forming appa- 
ratus 1 is provided with a first l/F section 2, a data con- 
version section 3, a first storage section 4, a printing 
section 5, a control section 6, and an Identification code 
assignment section 7. The external machine 10 is pro- 
vided with a second l/F section 11, a second storage 
section 12, a display section 13, an Input section 14, 
and a control section 15. 

The first l/F section 2 is a section being connected 
to the external machine 10 via a cable or in a wireless 
manner for receiving image data to be printed from the 
external machine 10 and transmitting and receiving 
data of identification codes, etc. 

The data conversion section 3 Is a section for con- 
verting the image data received at the first l/F section 2 
into data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 
section for assigning an identification code in relation 
with a print image lor each page unit or print job unit 
(namely, file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
information pieces may be assigned in characters, dig- 
its, or symbols or a combination thereof, etc. 

The first storage section 4 is a section for storing 
programs required for controlling the entire image form- 
ing apparatus 1 , font, etc., required for the data conver- 
sion section 3, print Images printed In the printing 
section 5, and identification codes corresponding to the 
print images, assigned by the identification code assign- 
ment section 7. 

The printing section 5 is a section for printing the 
data provided by the data conversion section 3 on a 
recording medium. 

The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 

The second l/F section 1 1 Is a section being con- 
nected to the first l/F section 2 via a cable or In a wire- 
less manner for transmitting Image data to the image 
forming apparatus 1 and transmitting and receiving data 
of identification codes, etc. 

The second storage section 1 2 Is a section for stor- 
ing programs required for controlling the entire external 
machine 10 and data of identification codes, etc., 
received on the second l/F section 12. 

The display section 13 is a section for displaying 
characters, digits, or symbols or a combination thereof, 



etc.,; it can display identification codes. 

The input section 14, which is made of a normal 
keyboard, is also a section enabling the user to prepare 
an image and select one of the identification codes dis- 

5 played on the display section 13. 

/According to the invention, a print image and its 
corresponding identification code are stored In the first 
storage section 4 and at the same time, the identifica- 
tion code is stored in the second storage section 12. 

10 Thus, if it becomes necessary to again print, the identi- 
fication codes are displayed on the display section 13 
and the identification code of the print image to be 
printed is selected through the selection section 14, 
whereby the print image can be taken out from the first 

15 Storage section 4 via the second l/F section 1 1 and the 
first l/F section 2; It can be printed any number of times. 

As another embodiment, related information to the 
print image corresponding to an identification code 
together with the identification code, such as a title or 

20 the document number, is transferred between a first l/F 
section 2 and a second l/F section 1 1 and is stored in a 
second storage section 12, then the identification code 
and the related information may be displayed on a dis- 
play section 13. In doing so, rough information on the 

25 print image corresponding to the identification code can 
be known without seeing the recording medium and the 
time to printing can be reduced drastically 

Fourteenth Embodiment 

30 

Referring now to the accompanying drawings, the 
fourteenth embodiment is described. 

Figure 18 is a schematic block diagram to show an 
Image forming system of the invention. The image form- 

35 Ing system comprises an Image forming apparatus 1 
and an external machine 1 1 . The image forming appa- 
ratus 1 is provided with an l/F section 2, a data conver- 
sion section 3, a storage section 4, a printing section 5, 
a control section 6, an identification code assignment 

40 section 7, and a card insertion section 8. The external 
machine 1 1 is provided with an l/F section 12, a display 
section 13, a selection section 14, a control section 16, 
and a card insertion section 18. 

The l/F section 2 is a section being connected to 

45 the external machine 11 via a cable or in a wireless 
manner for receiving image data to be printed from the 
external machine 1 1 and receiving data of identification 
codes, etc. 

The data conversion section 3 is a section for con- 
50 verting the Image data received at the l/F section 2 Into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 
section for assigning an identification code In relation 
with a print image for each page unit or print job unit 
55 (namely file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
Information pieces may be assigned In characters, dig- 
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its, or symbols or a combination thereof, etc. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 
apparatus 1 , font, etc., required for the data conversion 
section 3, print images printed in the printing section 5, 
and identification codes corresponding to the print 
images, assigned by the identification code assignment 
section 7. 

The printing section 5 is a section for printing the 
data provided by the data conversion section 3 on a 
recording medium. 

The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 

The card insertion section 8 is a slot into which a 
readable/writable card can be inserted; when a card is 
inserted into the card insertion section 8, the identifica- 
tion code assigned by the identification code assign- 
ment section 7 is written onto the card as data. The 
written identification codes may be stored until the card 
fills with data. 

The l/F section 12 is a section being connected to 
the l/F section 2 via a cable or in a wireless manner for 
transmitting image data to the image forming apparatus 
1 and transmitting identification codes. 

The display section 13 is a section for displaying 
characters, digits, or symbols or a combination thereof, 
etc.,; it can display identification codes. 

The selection section 14, which is made of a normal 
keyboard, is a section enabling the user to prepare an 
image and moreover select one of the identification 
codes displayed on the display section 13. 

The control section 16 is a section for controlling 
the entire external machine 1 1 . 

The card insertion section 18 is a slot into which a 
card can be inserted; when a card inserted into the card 
insertion section 8 and having an identification code 
written is inserted into the card insertion section 18, the 
identification code written on the card is read and is dis- 
played on the display section 13. 

According to the invention, a print image and its 
corresponding identification code are stored in the stor- 
age section 4 and at the same time, the identification 
code is written onto the card inserted into the card inser- 
tion section 8. Thus, if it becomes necessary to again 
print, the card is inserted into the card insertion section 
18, the identification codes written on the card are dis- 
played on the display section 13, and the identification 
code of the print image to be printed is selected through 
the selection section 14, whereby the print image corre- 
sponding to the identification code can be taken out 
from the storage section 4 via the l/F sections 12 and 2; 
it can be printed any number of times. 

In the embodiment, an identification code is not 
printed on recording paper and is written onto a card. 
However, when a print image is printed in the printing 
section 5, its corresponding identification code may be 
printed with the print image. In doing so, if the recording 
paper is seen, which image data the identification code 



corresponds to is known; when the identification code is 
selected on the selection section 14, the selection time 
can be reduced drastically 

As another embodiment, at the same time as an 

5 identification code is written onto the card inserted into 
a card insertion section 8, related information to the 
print image corresponding to the identification code, 
such as a title, the document number, the document 
name, the data creation date, the creator (user name), 

10 or the file name of an external machine like a personal 
computer, is written onto the card and when the card is 
inserted into a card insertion section 18, the identifica- 
tion code and its relevant information may be displayed 
together on a display section 13. In doing so, rough 

15 information on the print image corresponding to the 
identification code can be known without seeing the 
recording medium and when the identification code is 
selected on a selection section 14, the time can be 
reduced drastically. 

20 

Fifteenth Embodiment 

Referring now to the accompanying drawings, the 
fifteenth embodiment is described. 

25 Figure 1 9 is a schematic block diagram to show an 
image forming apparatus of the invention. An image 
forming apparatus 1 comprises an l/F section 2, a data 
conversion section 3, a storage section 4, a printing 
section 5, a control section 6, and an identification code 

30 assignment section 7. 

The l/F section 2 is a section being connected to a 
network bus line for receiving image data to be printed 
from an information processing unit and identification 
code data from a terminal adapter unit. 

35 The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 
section for assigning an identification code in relation 

40 with a print image for each page unit or print job unit 
(namely, file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
information pieces may be assigned in characters, dig- 

45 its, or symbols or a combination thereof, etc. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 
apparatus 1, font, etc., required for the data conversion 
section 3, print images printed in the printing section 5, 

50 and identification codes corresponding to the print 
images, assigned by the identification code assignment 
section 7. 

The printing section 5 is a section for printing the 
print image provided by the data conversion section 3 
55 and the identification code corresponding to the print 
image on a recording medium. 

The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 



10 



19 



EP 0 833 276 A2 



20 



Figure 20 is a schematic block diagram to show an 
image forming system of the invention. The image form- 
ing system comprises a plurality of information process- 
ing units 12, a plurality of image forming apparatus 1, 
and a terminal adapter unit 13 connected by a bus line 5 
11. 

According to the invention, each image forming 
apparatus 1 stores a print image and its corresponding 
identification code in a storage section 4 and at the 
same time, prints the identification code on a recording 10 
medium in a printing section 5. Thus, if it becomes nec- 
essary to again print, the identification code printed on 
the recording medium is simply transmitted from an 
external machine to the terminal adapter unit 13, 
whereby the print image corresponding to the identif ica- 15 
tion code can be taken out from the storage section 4 
via an l/F section 2 and can be printed any number of 
times. 

If the terminal adapter unit 13 is connected to a 
public switched line, the external machine may be a 20 
machine which enables the user to enter characters, 
digits, or symbols as an identification code and can be 
connected to a telephone line or can communicate with 
a base station; for example, an information processing 
machine such as a personal computer, a telephone, a 25 
portable telephone, or a portable terminal may be used. 
If the terminal adapter unit 13 executes wireless recep- 
tion, the external machine may be a machine which 
enables the user to enter characters, digits, or symbols 
as an identification code and can execute wireless 30 
transmission; for example, a radio cordless telephone 
may be used. 

After the print image corresponding to the identifi- 
cation code is taken out from the storage section 4, the 
image forming apparatus having the storage section 4 35 
may print the print image; the taken-out print image may 
be transmitted to another image forming apparatus over 
the bus line 1 1 for printing the print image at this image 
forming apparatus. 

Further, if after the termination of printing according 40 
to a command from an external machine, a print end 
message is transmitted from the terminal adapter unit 
13 to the external machine, the user of the external 
machine can check whether or not the printing is com- 
plete although he or she does not exist in the vicinity of 45 
the image forming apparatus. Printed identification code 
is transmitted together with the print end message and 
is stored in the external machine, whereby it can be 
used for specification when the same print image is 
again printed; good use of a reception history can be so 
made for an electronic filing system. 

Sixteenth Embodiment 

Referring now to the accompanying drawings, six- 55 
teen the embodiment is described. 

Figure 21 is a schematic block diagram to show an 
image forming apparatus of the invention. An image 



forming apparatus 1 comprises an l/F section 2, a data 
conversion section 3, a storage section 4, a printing 
section 5, a control section 6, an identification code 
assignment section 7, and a card insertion section 8. 

The l/F section 2 is a section being connected to a 
network bus line for receiving image data to be printed 
from an information processing unit and identification 
code data from a terminal adapter unit. 

The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 
section for assigning an identification code in relation 
with a print image for each page unit or print job unit 
(namely, file unit}. The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
information pieces may be assigned in characters, dig- 
its, or symbols or a combination thereof, etc. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 
apparatus 1 , font, etc., required for the data conversion 
section 3, print images printed in the printing section 5, 
and identification codes corresponding to the print 
images, assigned by the identification code assignment 
section 7. 

The printing section 5 is a section for printing the 
print image provided by the data conversion section 3 
and the identification code corresponding to the print 
image on a recording medium. 

The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 

The card insertion section 8 is a slot into which a 
readable/writable card can be inserted; when a card is 
inserted into the card insertion section 8, the identifica- 
tion code assigned by the identification code assign- 
ment section 7 is written onto the card as data. The 
written identification codes may be stored until the card 
fills with data. 

The image forming system comprises a plurality of 
information processing units 12, a plurality of image 
forming apparatus 1, and a terminal adapter unit 13 
connected by a bus line 1 1 as shown in Figure 20. 

According to the invention, each image forming 
apparatus 1 stores a print image and its corresponding 
identification code in a storage section 4 and at the 
same time, writes the identification code onto a card 
inserted into a card insertion section 8. Thus, if it 
becomes necessary to again print, the user inserts the 
card into an external machine for read, selects any 
desired identification code, and transmits the selected 
identification code to a terminal adapter unit 13, 
whereby the print image corresponding to the identifica- 
tion code can be taken out from the storage section 4 
via an l/F section 2 and can be printed any number of 
times. 

If the terminal adapter unit 13 is connected to a 
public switched line, the external machine may be a 
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machine which enables insertion of a card and can be 
connected to a telephone line or can communicate with 
a base station; for example, an information processing 
machine such as a personal computer, a telephone, a 
portable telephone, or a portable terminal may be used. 
If the terminal adapter unit 13 executes wireless recep- 
tion, the external machine may be a machine which 
enables insertion of a card and can execute wireless 
transmission; for example, a radio cordless telephone 
may be used. The external machine may be integral 
with a card; time and effort for inserting the card into the 
external machine after the card is inserted into a main 
unit 1 can be saved. 

After the print image corresponding to the identifi- 
cation code is taken out from the storage section 4, the 
image forming apparatus having the storage section 4 
may print the print image; the taken-out print image may 
be transmitted to another image forming apparatus over 
the bus line 1 1 for printing the print image at this image 
forming apparatus. 

In the embodiment, an identification code is not 
printed on recording paper and is written onto a card. 
However, when a print image is printed in the printing 
section 5, its corresponding identification code may be 
printed with the print image. In doing so, if the recording 
paper is seen, which image data the identification code 
corresponds to is known; when the identification code is 
selected on the external machine, the selection time 
can be reduced drastically 

Further, at the same time as an identification code 
is written onto the card inserted into the card insertion 
section 8, related information to the print image corre- 
sponding to the identification code, such as a title, the 
document number, the document name, the data crea- 
tion date, the creator (user name), or the file name of an 
external machine like a personal computer, maybe writ- 
ten onto the card. In doing so, when the card is inserted 
into the external machine, the identification code and its 
relevant information can be known together and when 
the identification code is selected on the external 
machine, the selection time can be reduced drastically 

Further, if after the termination of printing according 
to a command from an external machine, a print end 
message is transmitted from the terminal adapter unit 
13 to the external machine, the user of the external 
machine can check whether or not the printing is com- 
plete although he or she does not exist in the vicinity of 
the image forming apparatus. Printed identification code 
is transmitted together with the print end message and 
is stored in the external machine, whereby it can be 
used for specification when the same print image is 
again printed; good use of a reception history can be 
made for an electronic filing system. 

Seventeenth Embodiment 

Referring now to the accompanying drawings, the 
seventeenth embodiment is described. 



Figure 22 is a schematic block diagram to show an 
image forming apparatus according to the invention. An 

image forming apparatus 1 comprises an l/F section 2, 
a data conversion section 3, a storage-section 4, a print- 
5 ing section 5, a control section 6, an identification code 
assignment section 7, and an identification code input 
section 8. 

The l/F section 2 is a section being connected to a 
computer, etc., via a cable for receiving image data to 
10 be printed from the computer, etc. 

The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 
15 section for assigning an identification code in relation 
with a print image for each page unit or print job unit 
(namely file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
20 information pieces may be assigned in characters, dig- 
its, etc. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 
apparatus 1, font, etc., required for the data conversion 
25 section 3, print images printed in the printing section 5, 
and identification codes in a one-to-one correspond- 
ence with print images for each page unit or print job 
unit, assigned by the identification code assignment 
section 7. 

30 The printing section 5 is a section Ibr printing the 
data provided by the data conversion section 3 and the 
identification code assigned by the identification code 
assignment section 7 on a recording medium at the 
same time. 

35 The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 

[0013] 

40 The identification code input section 8 is a section 
for entering the identification code printed on a record- 
ing medium; keys attached to the image forming appa- 
ratus 1 or ten keys connected to the image forming 
apparatus 1 in a wireless or wire manner may be used 

45 as the identification code input section 8. 

According to the invention, a print image and an 
identification code are printed on a recording medium 
and at the same time, are stored in the storage section 
4. Thus, if it becomes necessary to again print, the iden- 

50 tification code printed on the recording medium is sim- 
ply entered through the identification code input section 
8, whereby the print image can be taken out from the 
storage section 4 and can be printed any number of 
times. 

55 Specifically the identification code may be printed 
as follows: (Which print method is adopted may be pre- 
viously specified or the image forming apparatus may 
be provided with selection means for selecting any one 
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of the print methods or a combination thereof.) 

(1) Identification codes are printed on all pages of a 
recording medium to be printed. 

Then, only pages to be printed can be printed 
promptly. 

(2) Identification code is printed only on the first 
page of a recording medium to be printed. 

Then, the identification code is not printed on 
the second page or the later pages. In case of the 
identification code is assigned for each print job 
units, the second and later pages become unnec- 
essary inevitably 

(3) Identification code is printed on the next page to 
the last page of a recording medium to be printed. 
That is, in case of 2-page printing, the identification 
code is printed on the third page. 

Then, the identification code is not printed on 
the recording medium on which a print image is 
printed. 

(4) Identification code is printed on the back face of 
a recording medium to be printed. 

Then, the identification code is not printed on 
the front face of the print medium. 

(5) In case of the identification code being read 
through the identification code input section 8 for 
printing, only print images is printed on a recording 
medium. 

Then, it is determined that the print with the 
identification code is the original and that the print 
with no identification code is a duplicate made by 
reading the identification code through the identifi- 
cation code input section 8. 

(6) In case of the identification code being read 
through the identification code input section 8 for 
printing, both of a print image and identification 
code are printed on a recording medium. 

Then, every recording medium of print can be read 
through the identification code input section 8. 

If the image forming apparatus of the invention is 
provided with network control means capable of also 
accessing other external machines and read and output 
means capable of reading and outputting print images 
of other units, documents of other image forming appa- 
ratus can also be drawn out and print images can be 
shared because the serial number of each image form- 
ing apparatus is contained in the identification code. If 
the correspondence between the alphanumeric strings 
as the serial numbers and the image forming apparatus 
is indicated, which image forming apparatus the docu- 
ment is printed at is known and if the identification code 
is entered through the identification code input section 8 
of the image forming apparatus, the document can be 
printed promptly 

If the image forming apparatus is connected to a 
host, etc., and is provided with means that can respond 
to retrieval, read, and output instructions from the host. 



etc., the host can manage files and list the stored print 
image contents. 

If the image forming apparatus is provided with 
means that can respond to setting of copy protect from 
5 the host, etc., the security of print images can be main- 
tained. 

Eighteenth Embodiment 

10 Referring now to the accompanying drawings, the 
eighteenth embodiment is described. 

Figure 23 is a schematic block diagram to show an 
image forming apparatus according to the invention. An 
image forming apparatus 1 comprises an l/F section 2, 

15 a data conversion section 3, a storage section 4, a print- 
ing section 5, a control section 6, a first identification 
code assignment section 7, an identification code read 
section 8, and a second identification code assignment 
section 9. 

20 The l/F section 2 is a section being connected to a 
computer, etc., via a cable for receiving image data to 
be printed from the computer, etc. 

The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 

25 data that can be printed in the printing section 5. 

The first identification code assignment section 7 is 
a section for assigning an identification code in relation 
with a print image for each page unit or print job unit 
(namely, file unit). The information contained in the iden- 

30 trf ication code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 
information pieces may be compressed and encrypted. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 

35 apparatus 1 , font, etc., required for the data conversion 
section 3, print images printed in the printing section 5, 
and identification codes in a one-to-one correspond- 
ence with print images assigned by the first identifica- 
tion code assignment section 7. 

40 The printing section 5 is a section for printing the 
data provided by the data conversion section 3 on a 
recording medium. 

The second identification code assignment section 
9 is a section for assigning an identification code to a 

45 recording medium when the printing section 5 prints. 
Specifically, the identification code may be assigned in 
paint emitting infrared rays or transparent magnetic 
toner; only print images maybe printed on the recording 
medium. 

50 The control section 6 is a section for controlling the 
entire image forming apparatus 1 . 

The identification code read section 8 is a section 
for reading the identification code assigned to a record- 
ing medium; for example, if the second identification 

55 code assignment section 9 assigns an identification 
code in paint emitting infrared rays, the identification 
code read section 8 may be made of an infrared sensor 
or if the second identification code assignment section 9 
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assigns an identification code in magnetic toner, the 
identrfication code read section 8 may be made of a 
magnetic reader. 

According to the invention, a print image is printed 
on a recording medium and an identification code is 
assigned and at the same time, they are stored in the 
storage section 4. Thus, if it becomes necessary to 
again print, the identification code assigned to the 
recording medium is simply read through the identifica- 
tion code read section 8, whereby the print image can 
be taken out from the storage section 4 and can be 
printed any-number of times. Moreover, the identifica- 
tion code can be assigned to the recording medium 
transparently. 

Specifically, the identification code may be 
assigned as follows: (Which method is adopted may be 
previously specified or the image forming apparatus 
may be provided with selection means for selecting any 
one of the print methods or a combination thereof.) 

(1) Identification code are assigned to all pages of a 
recording medium to be printed. 

Then, only pages to be printed can be printed 
promptly 

(2) Identification code is assigned only to the first 
page of a recording medium to be printed. 

Then, the identification code is not assigned to 
the second page or the later pages. In print job 
units, the second and later pages become unnec- 
essary inevitably 

(3) In case of the identification code being read 
through the identification code read section 8 for 
printing, only print image is printed on a recording 
medium. 

Then, it is determined that the print assigned 
the identification code is the original and that the 
print assigned no identification code is made by 
reading the identification code through the identifi- 
cation code read section 8. 

(4) In case of the identification code being read 
through the identification code read section 8 for 
printing, a print image is printed on a recording 
medium and an identrfication code is assigned at 
the same time. 

Then, every recording medium of print can be read 
through the identification code read section 8. 

If the image forming apparatus of the invention is 
provided with network control means capable of also 
accessing other external machines and read and output 
means capable of reading and outputting print images 
of other units, documents of other image forming appa- 
ratus can also be drawn out and print images can be 
shared because the serial number of each image form- 
ing apparatus is contained in the identification code. 

If the image forming apparatus is connected to a 
host, etc., and is provided with means that can respond 
to retrieval, read, and output instructions from the host. 



etc., the host can manage files and list the stored print 
image contents. 

If the image forming apparatus is provided with 
means that can respond to setting of copy protect from 
5 the host, etc., the security of print images can be main- 
tained. 

Nineteenth Embodiment 

10 Referring now to the accompanying drawings, the 
nineteenth embodiment is described. 

Figure 24 is a schematic block diagram to show an 
image forming apparatus according to the invention. An 
image forming apparatus 1 comprises an l/F section 2, 

15 a data conversion section 3, a storage section 4, a print- 
ing section 5, a control section 6, an identification code 
assignment section 7, and a voice input section 8. 

The l/F section 2 is a section being connected to a 
computer, etc., via a cable for receiving image data to 

20 be printed from the computer, etc. 

The data conversion section 3 is a section for con- 
verting the image data received at the l/F section 2 into 
data that can be printed in the printing section 5. 

The identification code assignment section 7 is a 

25 section for assigning an identification code in relation 
with a print image for each page unit or print job unit 
(namely file unit). The information contained in the iden- 
tification code may be the serial number of a printer, the 
serial number of the document, a password, etc. These 

30 information pieces may be assigned in characters, dig- 
its, etc. 

The storage section 4 is a section for storing pro- 
grams required for controlling the entire image forming 
apparatus 1, font, etc., required for the data conversion 

35 section 3, print images printed in the printing section 5, 
and identification codes in a one-to-one correspond- 
ence with print images assigned by the first identifica- 
tion code assignment section 7. 

The printing section 5 is a section for printing the 

40 data provided by the data conversion section 3 and the 
identification code assigned by the identification code 
assignment section 7 on a recording medium at the 
same time. 

The control section 6 is a section for controlling the 

45 entire image forming apparatus 1 . 

The voice input section 8 is a section for entering an 
identification code in voice by the user of the image 
forming apparatus 1 and converting input voice into 
identification code data of characters, digits, etc. 

50 According to the invention, a print image and an 
identification code are printed on a recording medium 
and at the same time, are stored in the storage section 
4. Thus, if it becomes necessary to again print, the iden- 
tification code printed on the recording medium is sim- 

55 ply entered in voice through the voice input section 8, 
whereby the print image can be taken out from the stor- 
age section 4 and can be printed any number of times. 
Specifically the identification code may be 
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assigned as follows: (Which print method is adopted 
may be previously specified or the image forming appa- 
ratus may be provided with selection means for select- 
ing any one of the print methods or a combination 
thereof.) 

(1) Identification codes are printed on all pages of a 
recording medium to be printed. 

Then, only pages to be printed can be printed 
promptly 

(2) Identification code is printed only on the first 
page of a recording medium to be printed. 

Then, the identification code is not printed on 
the second page or the later pages. In case of the 
identification code is assigned for each print job 
units, the second and later pages become unnec- 
essary inevitably 

(3) Identification code is printed on the next page to 
the last page of a recording medium to be printed. 
That is, in case of 2-page printing, the identification 
code is printed on the third page. 

Then, the identification code is not printed on 
the recording medium on which a print image is 
printed. 

(4) Identification code is printed on the back face of 
a recording medium to be printed. 

Then, the identification code is not printed on 
the front face of the print medium. 

(5) In case of the identification code being read 
through the identification code input section 8 for 
printing, only print images is printed on a recording 
medium. 

Then, it is determined that the print with the 
identification code is the original and that the print 
with no identification code is a duplicate made by 
reading the identification code through the identifi- 
cation code input section 8. 

(6) In case of the identification code being read 
through the identification code input section 8 for 
printing, both of a print image and identification 
code are printed on a recording medium. 

Then, every recording medium of print can be read 
through the identification code input section 8. 

Figure 25 is a schematic perspective view to show 
the image forming apparatus according to the invention. 
The image forming apparatus has an operation panel 
21 , a display section 22, a tray 23 as a cassette paper 
feed section, a cassette 24, and a recording medium 
discharge section 25. Further, it comprises the voice 
input section 8 on the front. 

If the image forming apparatus of the invention is 
provided with network control means capable of also 
accessing other external machines and read and output 
means capable of reading and outputting print images 
of other units, documents of other image forming appa- 
ratus can also be drawn out and print images can be 
shared because the serial number of each image form- 



ing apparatus is contained in the identification code. 
Thus, if an identification code is entered through the 
voice input section of the nearest image forming appa- 
ratus, the print image corresponding to the identification 

5 code can be printed on the image forming apparatus. 

If the correspondence between the alphanumeric 
strings as the serial numbers and the image forming 
apparatus is indicated, which image forming apparatus 
the document is printed at is known and if the identif ica- 

10 tion code is entered through the voice input section 8 of 
the image forming apparatus, the document can be 
printed promptly 

Further, if the image forming apparatus is con- 
nected to a host, etc., and is provided with means that 

15 can respond to retrieval, read, and output instructions 
from the host, etc., the host can manage files and list 
the stored print image contents. 

Further, if the image forming apparatus is provided 
with means that can respond to setting of copy protect 

20 from the host, etc., the security of print images can be 
maintained. 

As we have discussed in detail, the image forming 
apparatus according to the invention can print any 
number of times with the same resolution and moreover 
25 in a short time; particularly if it is adopted for a color 
printer, an efficient image forming apparatus and image 
forming system can be provided. 

Claims 

30 

1 . An image forming apparatus for printing image data 
from an external device, comprising: 

an identification code assignment section (7) 
35 for assigning an identification code for each 

page unit or print job unit of print images to be 
printed; 

a printing section (5) for printing the print 
40 images and their corresponding identification 

codes on a recording medium (10): 

a storage section (4) for storing the print 
images and their corresponding identification 
45 codes; and 

an identification code read section (8) adapted 
to read the identification code once printed on 
the recording medium (10); 
50 wherein the print image corresponding to the 

identification code read through said identifica- 
tion code read section (8) is taken out from said 
storage section (4) and the print image or the 
print image with the identification code (10a) 
55 are printed on a recording medium (10) in said 

printing section. 

2. The image forming apparatus as claimed in Claim 
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1 , wherein the identification code (1 Oa) is printed on 
all pages of a recording medium to be printed. 

3. The image forming apparatus as claimed in Claim 
1, wherein the identification code (10a) is printed 
only on the first page of a recording medium to be 
printed. 

4. The image forming apparatus as claimed in Claim 
1 , wherein the identification code (10a) is printed as 
the next page to the last page of a recording 
medium to be printed. 

5. The image forming apparatus as claimed in Claim 
1 , wherein the identification code (1 Oa) is printed on 
a back face of a recording medium to be printed. 

6. An image forming apparatus for printing external 
image data, comprising: 

a main unit (1) including an identification code 
assignment section (7) for assigning an identifi- 
cation code for each page unit or print job unit 
of print images, a printing section (5) for print- 
ing the print image and its corresponding iden- 
tification code on a recording medium, a first 
storage section (4) for storing the print images 
and their corresponding identification codes 
(10a), and a first transmission/reception sec- 
tion (8) capable of transmitting and receiving 
the identification codes (10a) in a wireless 
manner; and 

an external operation unit (10) including a sec- 
ond transmission/reception section (11) capa- 
ble of transmitting and receiving the 
identification codes to and from said first trans- 
mission/reception section (8) in a wireless 
manner, a second storage section (12) for stor- 
ing the identification codes received at said 
second transmission/reception section (11), a 
display section (1 3) for displaying the identifica- 
tion codes received at said second transmis- 
sion/reception section (11) or the identification 
codes stored in said second storage section 
(12), and an input section (14) through which 
an identification code can be entered, 
wherein the identification code entered through 
said input section (14) or the identification code 
displayed on said display section (13) is trans- 
mitted from said second transmission/recep- 
tion section (11) to said first 
transmission/reception section (8), the print 
image corresponding to the identification code 
is taken out from said first storage section (4), 
and the print image or the print image and the 
identification code are printed on a recording 
medium in said printing section (5). 



7. An image forming apparatus for printing external 
image data, comprising: 

a main unit (1) including an identification code 
5 assignment section (7) for assigning an identifi- 

cation code for each page unit or print job unit 
of print images, a printing section (5) for print- 
ing the print image on a recording medium, a 
first storage section (4) for storing the print 
10 images and their corresponding identification 

codes, and a first transmission/reception sec- 
tion (8) capable of transmitting and receiving 
the identification codes in a wireless manner; 
and 

15 

an external operation unit (10) including a sec- 
ond transmission/reception section (11) capa- 
ble of transmitting and receiving the 
identification codes to and from said first trans- 

20 mission/reception section (8) in a wireless 

manner, a second storage section (12) for stor- 
ing the identification codes received at said 
second transmission/reception section (11), 
and a display section (13) for displaying the 

25 identification codes received at said second 

transmission/reception section (1 1) or the iden- 
tification codes stored in said second storage 
section (12), 

wherein the identification code displayed on 
30 said display section (13) is transmitted from 

said second transmission/reception section 
(1 1) to said first transmission/reception section 
(8) and the print image corresponding to the 
identification code is taken out from said first 
35 storage section (4) and is printed on a record- 

ing medium in said printing section (5). 

8. The image forming apparatus as claimed in Claim 6 
or 7, wherein an identification code and related 

40 information to the print image corresponding to the 
identification code are transferred between said first 
and second transmission/reception sections (8, 
1 1), are stored in said second section (12), and are 
displayed on said display section (13). 

45 

9, The image forming apparatus as claimed in Claim 
6, 7 or 8, wherein a control command of said main 
unit (1) can be entered through said input section 
(14). 

50 

10, An image forming apparatus for converting external 
image data into a print image and printing the 
image, said apparatus comprising: 

55 a main unit (11) including an identification code 

assignment section (7) for assigning an identifi- 
cation code for each page unit or print job unit 
of print images, a storage section (4) for storing 
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the print images and their corresponding iden- 
tification codes, a wireless reception section (9) 
capable of receiving identification codes in a 
wireless manner, and a first card insertion sec- 
tion (8) used as a slot of a readable/writable 5 
card, the identification code being able to be 
written onto the card inserted into said first card 
insertion section (8); and 

an external operation unit (11) including a 10 
transmission section (19) for transmitting iden- 
tification codes to said reception section (9) in a 
wireless manner, a second card insertion sec- 
tion (18) used as a slot of a card, a display sec- 
tion (13) for displaying the identification codes 15 
written on the card inserted into said second 
card insertion section, and a selection section 
(14) for selecting one from among the identifi- 
cation codes displayed on said display section 
(13), 20 
wherein the identification code selected 
through said selection section (14) is transmit- 
ted from said transmission section (19) to said 
reception section (9) and the print image corre- 
sponding to the identification code is taken out 25 
from said storage section (4) and is printed. 

1 1 , An image forming apparatus for converting external 
image data into a print image and printing the 
image, said apparatus comprising: 30 

a main unit (1) including an identification code 
assignment section (7) for assigning an identifi- 
cation code for each page unit or print job unit 
of print images, a storage section (4) for storing 35 
the print images and their corresponding iden- 
tification codes, a wireless reception section (9) 
capable of receiving identification codes in a 
wireless manner, and a card insertion section 
(8) used as a slot of a readable/writable card, 40 
the identification code being able to be written 
onto the card inserted into said card insertion 
section (8); and 

an external operation unit (11) is integral with 45 
the card (C) and including a transmission sec- 
tion (19) for transmitting identification codes to 
said reception section in a wireless manner, a 
display section (1 3) for displaying the identifica- 
tion codes written on the card, and a selection so 
section (14) for selecting one from among the 
identification codes displayed on said display 
section (13), 

wherein the identification code selected 
through said selection section (14) is transmit- ss 
ted from said transmission section (19) to said 
reception section (9) and the print image corre- 
sponding to the identification code is taken out 



from said storage section (4) and is printed. 

12, The image forming apparatus as claimed in Claim 
10 or 1 1 , wherein said main unit (1) can write iden- 
tification codes and their relevant information onto a 
card (C) and wherein said display section (13) of 
said external operation unit (1 1) displays the identi- 
fication codes and their relevant information. 

13, An image forming system comprising an external 
machine (10) for preparing image data, and an 
image forming apparatus (1) for receiving image 
data from said external machine and printing the 
image data, 

said image forming apparatus (1) comprising: 

a first interface section (2) for receiving image 
data, and transmitting and receiving identifica- 
tion codes; 

an identification code assignment section (7) 
for assigning an identification code for each 
page unit or print job unit of print images; and 

a first storage section (4) for storing the print 
images and their corresponding identification 
codes; and 

said external machine (10) comprising: 

a second interface section (1 1) for transmitting 
image data and for transmitting and receiving 
identification codes, 

a second storage section (12) for storing the 
identification codes received at said second 
interface section (11), 

a display section (1 3) for displaying the identifi- 
cation codes stored in said second storage 
section (12), and 

a selection section (14) for selecting one from 
among the identification codes displayed on 
said display section, 

wherein the identification code selected 
through said selection section (14) is transmit- 
ted from said second interface section (11) to 
said first interface section (2) and the print 
image corresponding to the identification code 
is taken out from said first storage section (4) 
and is printed. 

14- The image forming system as claimed in Claim 13, 
wherein an identification code and related informa- 
tion to the print image corresponding to the identifi- 
cation code are transferred between said first and 
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second interface sections (2, 1 1) are stored in said 
second storage section (12), and are displayed on 
said dispfay section (13). 

15. An image forming system comprising an external s 
machine (11) for preparing image data, and an 
image forming apparatus (1) for receiving image 
data from said external machine and converting the 
image data into a print image for printing, 

u 

said image forming apparatus (1) comprising: 



and is printed. 

16. The image forming system as claimed in Claim 15, 
wherein said image forming apparatus (1) can write 
identification codes and their relevant information ss 
onto the card (C) inserted into said card insertion 
section (8) and wherein said display section (13) of 
said external machine (11) displays the identifica- 



tion codes and their relevant information written on 
the card inserted into said card insertion section 
(8). 

17. An image forming system comprising: 

at least one information processing unit (1 2) for 
preparing image data; 

at least one image forming apparatus (1) for 
receiving image data from said information 
processing unit (12) and converting the image 
data into a print image for printing; and 

a terminal adapter unit (13) being capable of 
executing speed or protocol conversion for con- 
ducting data communication with external 
machines (12) in a wireless or wire manner, 
said units being connected by a network (11), 

said image forming apparatus (1) comprising: 

an interface section (2) for receiving data of 
image data; 

an identification code assignment section (7) 
for assigning an identification code for each 
page unit or print job unit of print images; 

a printing section (5) for printing the print 
images and their corresponding identification 
codes on a recording medium; and 

a storage section (4) for storing the print 
images and their corresponding identification 
codes; and 

wherein, when identification code data is 
received at said terminal adapter unit (13) from 
the external machine (12), the identification 
code is transmitted to said one or more image 
forming apparatus (1) and the print image cor- 
responding to the identification code is taken 
out from said storage section (4) of said image 
forming apparatus (1) storing the identification 
code and is printed at said image forming 
apparatus or any other image forming appara- 
tus. 

18. An image forming system comprising: 

at least one information processing unit (12) for 
preparing image data; 

at least one image forming apparatus (1) for 
receiving image data from said information 
processing unit (12) and converting the image 
data into a print image for printing; and 



an interface section (2) for receiving data of 
image data; 

15 

an identification code assignment section (7) 
for assigning an identification code for each 
page unit or print job unit of print images; 

a storage section (4) for storing the print 20 
images and their corresponding identification 

codes, and 

a card insertion section (8) used as a slot of a 
readable/writable card, the identification code 25 
being able to be written onto the card inserted 
into said card insertion section (8), and 

said external machine (11) comprising: 

30 

an interface section (12) for transmitting image 
data, identification code data; 

a card insertion section (18) used as a slot of a 
card; 35 

a display section (1 3) for displaying the identifi- 
cation codes written on the card inserted into 
said card insertion section (18); and 

40 

a selection section (14) for selecting one from 
among the identification codes displayed on 
said display section (13), 
wherein the identification code selected 
through said selection section (14) is transmit- 45 
ted from said interface section (12) of said 
external machine (1 1) to said interface section 
(2) of said image forming apparatus (1) and the 
print image corresponding to the identification 
code is taken out from said storage section (4) so 
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a terminal adapter unit (13) being capable of 
executing speed or protocol conversion for con- 
ducting data communication with external 
machines (12) in a wireless or wire manner, 
said units being connected by a network (11), 

said image forming apparatus comprising: 

an identification code assignment section (7) 
for assigning an identification code for each 
page unit or print job unit of print images; 

a storage section (4) for storing the print 
images and their corresponding identification 
codes; and 

a card insertion section (8) used as a slot of a 
readable/writable card, the identification code 
or the identification code and its relevant infor- 
mation being able to be written onto the card 
inserted into said card insertion section (8); 
and 

wherein, when identification code data is 
received at said terminal adapter unit (13) from 
the external machine (12), the identification 
code is transmitted to said one or more image 
forming apparatus (1) and the print image cor- 
responding to the identification code is taken 
out from said storage section (4) of said image 
forming apparatus (1) storing the identification 
code and is printed at said image forming 
apparatus or any other image forming appara- 
tus. 

19. An image forming apparatus for printing external 
image data, said apparatus comprising: 

an identification code assignment section (7) 
for assigning an identification code for each 
page unit or print job unit of print images; 

a printing section (5) for printing the print image 
and its corresponding identification code on a 
recording medium; 

a storage section (4) for storing the print 
images and their corresponding identification 
codes; and 

an identification code input section (8) through 
which the identification code printed on the 
recording medium can be entered from an out- 
side, 

wherein the print image corresponding to the 
identification code entered through said identi- 
fication code input section (8) is taken out from 
said storage section (4) and the print image or 
the print image and the identification code are 



printed on a recording medium in said printing 
section (5). 

20. An image forming apparatus for printing external 
5 image data, said apparatus comprising: 

a first identification code assignment section 

(7) for assigning an identification code for each 
page unit or print job unit of print images; 

10 

a printing section (5) for printing the print image 
on a recording medium; 

a second identification code assignment sec- 
15 tion (9) for assigning an identification code to a 

recording medium when said printing section 
prints; 

a storage section (4) for storing the print 
20 images and their corresponding identification 

codes; and 

an identification code read section (8) for read- 
ing the identification code assigned to the 

25 recording medium, 

wherein the print image corresponding to the 
identification code read through said identifica- 
tion code read section (8) is taken out from said 
storage section (4) and is printed on a record- 

30 ing medium in said printing section or at the 

same time as the print image is printed on the 
recording medium in said printing section (5), 
the identification code being assigned by said 
second identification code assignment section 

35 (9). 

21. An image forming apparatus for printing external 
image data, said apparatus comprising: 

40 an identification code assignment section (7) 

for assigning an identification code consisting 
of characters, digits, etc., for each page unit or 
print job unit of print images; 

45 a printing section (5) for printing the print image 

and its corresponding identification code on a 
recording medium; 

a storage section (4) for storing the print 
50 images and their corresponding identification 

codes; and 

a voice input section (8) through which voice 
can be entered, wherein the print image corre- 
55 spending to the identification code entered 

through said voice input section (8) is taken out 
from said storage section (4) and the print 
image or the print image and the identification 
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code are printed on a recording medium in said 
printing section (5). 
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FIG. 15 
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FIG. 16 
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FIG. 18 
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